Based on the notion that a diverse board will take a more balanced view and pay greater attention to social responsibility and stakeholder concerns, this paper examines the effect of board gender diversity, measured using a range of proxies, on sustainability reporting quality. After controlling for corporate governance as well as firm reporting incentives, reporting behaviour and reporting environment, we find that gender diverse boards are associated with higher quality sustainability reports and independent female directors have greater effect on sustainability reporting quality than female directors. Our findings have implications for policy formulation and provide evidence for a softer 'comply or explain' (as opposed to quota based) approach to encourage board gender diversity and its effects on sustainability reporting quality.
INTRODUCTION
This paper examines the effect of board gender diversity on sustainability reporting quality.
We use five alternative proxies for gender diversity and measure sustainability reporting quality using an index. Our study is based on the UK context which is characterised by a softer comply or explain approach (as opposed to a mandatory one), affecting change in boardrooms and corporate accountability. We provide evidence of gender diverse boards, in particular independent female directors, having a significant positive association with sustainability reporting quality after controlling for corporate governance characteristics and firm reporting incentives, reporting behaviour and reporting environment.
Corporate governance reforms emphasise diversity in boardrooms (Higgs Report, 2003; Davies Report, 2011; European Commission, 2014) . Many companies are now increasingly issuing sustainability reports (Simnett, 2012; Mock et al., 2013) 1 . In the UK, the Higgs Report (2003) and the Davies Report (2011) recommended diversifying boards with people from a range of perspectives and backgrounds. Similarly, the European Commission (2012; 2014) has set targets for women on boards and its report on women in decision-making notes that the quality of ethical behaviour in companies is affected by the proportion of females on the board. This paper investigates the relationship between board gender diversity and sustainability reporting quality.
1 Sustainability reports include quantitative and qualitative information on financial/economic, social/ethical and environmental performance and seek to reflect a company's economic, social and environmental behaviour (KPMG, 2011; GRI, 2013) . Sustainability reports are a structured way an entity documents its economic, environmental and social performance that gives companies a means to report on how non-financial factors interact with financial ones and ultimately drive a company's value (Mock et al., 2007; .
Our examination of the effects of board gender diversity on sustainability reporting quality differs from and extends prior research in a number of ways. First, countries differ in their approach to promoting board gender diversity. Unlike the mandatory quota approach adopted, for example, in Norway and Spain, the UK has a voluntary approach to promoting good corporate governance practice. The Higgs Report (2003) on the role of non-executive directors argued that diversity on boards can enhance their effectiveness. Subsequently, the Davies Report (2011) recommended that listed companies should establish policy concerning boardroom diversity and set measurable objectives for its implementation. The latest Davies Report (2015) reviewing board gender diversity observes that the UK voluntary approach is working. Unlike prior research on gender effects in accounting which are predominantly based on data from the US (see Srinidhi et al., 2011; Gul et al., 2011; Gul et al., 2013) , or Australia (see Hodge et al., 2009; Chapple and Humphrey 2014; Capezio and Mavisakalyan, 2015) or cross-country (see Mock et al., 2007; Ruhnke and Gabriel, 2013; Junior et al., 2014) , our study is based on the UK context where there is a paucity of research on gender effects on sustainability reporting quality. To the best of our knowledge, our paper is the first to provide recent evidence on the effect of board gender diversity, in particular of independent female directors, on sustainability reporting quality.
Second, in focusing on the effect of board gender diversity on sustainability reporting quality, we examine a range of measures of gender diversity: number of female directors on the board, the proportion of female directors on the board, number of independent female directors on the board and the Shannon and Blau indices of diversity. This contrasts, for example, with Liao et al. (2015) whose focus is on the effect of percentage of female directors on whether a firm discloses participation in the carbon emission project.
Third, our focus is not on a particular disclosure, for example whether a company discloses participation in a carbon emission project measured using a dummy (cf Liao et al., GSQUAL PROOFREAD|Page 4 of 34 2015), but rather on sustainability reporting quality which we measure using an index. 2 We thus go beyond mere sustainability disclosure. Our focus contrasts, for example, with the cross-country study of Simnett et al. (2009) which does not investigate the effect of corporate governance on sustainability reporting quality. The typology applied in our paper helps in assessing sustainability reporting quality by applying thresholds compared to the dichotomous measure used by Liao et al. (2015) or the two step approach used in Simnett et al. (2009) . 3 We also undertake additional analysis and examine specifically the effect of board gender diversity on whether a company has a separate sustainability committee and whether its sustainability report is externally assured.
Fourth, we recognise that sustainability reporting quality could be affected by some underlying firm characteristics. Thus in examining the effect of board gender diversity on sustainability reporting quality we control for the effect of firm reporting incentives, reporting environment and reporting behaviour. 4 We provide evidence that after controlling for these firm related characteristics, board gender diversity has a positive significant association with sustainability reporting quality.
Our paper is related to but also markedly different from Liao et al. (2015) : (i) their focus is on examining whether a firm discloses its participation in the carbon disclosure project whereas we focus on sustainability reporting quality; (ii) their study relies on diversity measured using the percentage of female directors whereas we use a number of proxies of gender diversity including independent female directors; (iii) their study does not take into 2 This is on a scale of 0-4, whereby we score a firm 0 if it does not publish a sustainability report; 1= if sustainability report exists; 2= if sustainability report exists and the company has a sustainability committee affiliated with the board of directors; 3= if sustainability report exists and the report is assured by an external assurer provided by a non-audit firm; score 4= if sustainability report exists and is externally assured by one of the Big 4 or other audit firm. 3 Simnett et al. (2013) used a dummy variable taking the value of 1 if sustainability reports are assured and 0 otherwise in the first step, whereas in the second step, it tests whether the assurance provider belongs to the audit profession. 4 We follow Daske et al. (2013) and use factor analysis technique in controlling for these firm specific characteristics.
consideration firm specific characteristics that might influence the disclosure of participation in the carbon disclosure project whereas we provide evidence that after controlling for firm reporting incentives, reporting behaviour and reporting environment, gender diverse boards have a positive significant effect on sustainability reporting quality.
Overall, controlling for corporate governance characteristics, reporting incentives, reporting behaviour, and reporting environment, we find that gender diverse boards are associated with higher quality sustainability reports and independent female directors have greater effect on sustainability reporting quality than female directors. Moreover, proxies that capture incentives for more transparent reporting also have a significant and positive association with sustainability reporting quality. Our results are supported by detailed testing of model specification and sensitivity analysis, including tests dealing with size effects and correlated variables issues. Our analysis is based on a sample of companies listed in 2012 in the UK FTSE350, operating under a softer comply or explain approach to governance and board diversity (Adams, 2015) , and provides recent evidence on the effect of board gender diversity on sustainability reporting quality.
The remainder of the paper is presented in four further sections. The next section reviews the literature in order to develop hypotheses. The third section sets out the research study in terms of sample, data and model. A fourth section reports the empirical results. The final section provides a summary and draws conclusions.
BACKGROUND AND HYPOTHESES DEVELOPMENT
In this section of the paper we explore prior research related to board gender diversity and sustainability reporting to develop our hypotheses. We do not aim to review the whole literature, but rather focus on papers pertinent to establishing the potential effect of gender diversity on sustainability reporting quality. We first cover sustainability reporting and then gender diversity effects.
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Sustainability Reporting Quality
Sustainability reports include quantitative and qualitative information on financial/economic, social/ethical and environmental performance and seek to reflect a company's economic, social and environmental behaviour (GRI, 2013) . The existence of sustainability reports does not mean an increase in the quality of the reported information (Junior et al., 2014) . Simnett et al. (2009) find that assurance of sustainability reports enhances the credibility and reliability of reports and helps to build corporate reputation. Concerns about the integrity of information disclosed in reports lead to demands for more transparent reports. Firms respond to these demands by providing external independent assurance on sustainability reports. Previous studies suggest assurance of sustainability reports enhances their quality, and that the quality of these reports will be greater when assurance is provided by an auditing profession (see for example Hodge et al., 2009; Manetti and Becatti, 2009; Simnett et al., 2009; GRI, 2013; ) . Junior et al. (2014) provide a historical analysis of sustainability reporting and assurance of sustainability reports. They argue that sustainability reports help enhance dialogue among stakeholders and hence improve the decision-making process.
Board Diversity Matters
Our expectations of the effect of gender diversity on sustainability reporting quality is based on a review of the literature which provides a number of interrelated reasons. First, diversity on boards may affect decision making due to more varied perspectives and non-traditional approaches to problems . A diverse board might signal its understanding of the business environment (Miller and Triana, 2009; Triana et al., 2013) and may increase the ability of boards to recognize the interests of a variety of stakeholder groups (Harjoto et al., 2014) . It may also help companies benefit from expertise of individuals who can provide a variety of resources including prestige, legitimacy, financing, knowledge and diversity (Terjesen et al., 2009) .
Second, female directors are not mere tokens but are different from their male counterparts and have different priorities (Adams and Ferreira, 2009; Adams and Funk, 2012) .
Female directors differ in leadership styles (Bear et al., 2010) and are more likely to support community group and social responsibility projects (Hillman et al., 2002) . The presence of female directors on boards can reinforce mechanisms of stakeholder engagement and increase the credibility of corporate reports (Manetti and Toccafondi, 2012) . Also, female directors differ from male directors in terms of personality, communication style, educational background and career experience (Liao, et al., 2015) . Female directors are more averse to litigation and reputation loss (Srinidhi et al., 2011) . Due to these differences a gender diverse board may affect sustainability reporting quality.
Third, female directors are more likely to be stakeholder oriented, concerned about ethical practices and socially responsible behaviour and also be inclined to take actions to reduce perceived risks (Carter et al., 2003; Adams and Ferreira, 2009 ). Adams (2015) reports that there are differences in ethical behaviour between women and men, and female directors have different values and are more stakeholder oriented than male directors. Females tend to adopt a more trust-building relationship compared to males and thus may put more emphasis on greater engagement with stakeholders and in reducing information asymmetry (Gul et al., 2013) . In addition they are more sensitive to social and ethical issues (Bear et al., 2010; Hafsi and Turgut, 2013; Isidro and Sobral, 2014) . It is thus likely that due to females' higher concerns for social responsibility issues and greater stakeholder orientation a gender diverse board may affect sustainability reporting quality.
Our expectations of a gender diverse board affecting sustainability reporting quality is further supported by empirical research. The relationship between gender and firm performance continues to be the subject of much research but findings are often mixed (Hillman and Dalziel, 2003; Adams and Ferreira, 2009) . 5 However, research examining the impact of gender diversity on firm level financial outcomes such as earnings quality (Krishnan and Parsons, 2008) , earnings management (Srinidhi et al., 2011) , stock price informativeness (Gul et al., 2011) , and analysts' earnings forecast accuracy (Gul et al., 2013) suggests that board diversity adds to the transparency of financial reports and reduces information asymmetry.
More recent empirical research also suggests that board gender diversity may affect reporting quality, compliance and ethical behaviour. Bear et al. (2010) , Hafsi and Turgut (2013) and Harjoto et al. (2014) for instance provide evidence of a link between gender diversity and corporate social responsibility. Bear et al. (2010) find that an increase in the number of female directors on boards is associated with an increase in corporate social responsibility ratings. Liao et al. (2015) find a positive association between percentage of female directors on boards and voluntary disclosure of greenhouse gas emissions.
Recent research on sustainability reporting quality does not consider the effect of corporate governance. Adams and Ferreira (2009) observe female directors appear to have similar impact to that of independent directors. Independent female directors may demand greater sustainability reporting quality. In examining the effect of gender diversity it is important to recognise that gender effects may be subsumed by other board characteristics (Srinidhi et al., 2011) . In particular, it is important to investigate if female independent directors have an effect on sustainability reporting quality after controlling for board independence. 5 For example, Campbell and Minguez-Vera (2008) find that existence of women on boards does not in itself affect firm value, but diversity of the board has a positive association with firm value. In contrast to Erhardt et al. (2003) , Carter et al. (2010) do not find a significant association between gender diversity and firm performance for a sample of US firms. For a sample of Canadian firms, Francoeur et al. (2008) find that firms with a higher proportion of females on boards and top management positions generate positive and significant abnormal returns. In contrast, using a portfolio approach for a sample of Australian firms, Chapple and Humphrey (2014) do not find an association between diversity and performance.
The above discussion on gender diversity and sustainability reporting quality leads us to posit that gender diverse boards may affect sustainability reporting quality. In this paper we test the following hypotheses:
H1: Female directors have a positive association with sustainability reporting quality.
H2: Independent female directors have a positive association with sustainability reporting quality.
H3:
Gender diverse boards have a positive association with sustainability reporting quality.
RESEARCH DESIGN AND DATA
Model Specification
To test our hypotheses we use the following model:
where:
SUSQUAL= sustainability reporting quality on 0-4 scale [0= no sustainability reports exist; 1= sustainability reports exist; 2= sustainability reports exist and the company has a sustainability committee affiliated with the board of directors; 3= sustainability reports exist and assurance is provided by a non-audit firm; 4= sustainability reports exists and is externally assured by a one of the Big 4 or other audit firm] DIVERSITY= board gender DIVERSITY measured using FIVE alternatives:
BODFEM= number of female directors on board; PRFEM= proportion of female directors on board; BODINDFEM= number of independent female directors on board; SHANNON= Shannon index of diversity [=-∑ n i=1 Pi ln(Pi) where Pi is the percentage of board members in each category (two: male/female) and n is the total number of board members] BLAU= Blau index of diversity [= 1-∑ n i=1 Pi 2 where Pi is the percentage of board members in each category (two: male/female) and n is the total number of board members] BODSIZE= number of directors on the board BODIND= proportion of independent directors on the board BODMEET= number of board meetings held during the year RI= reporting incentive factor (a single factor reflecting the strength of a firm's reporting incentives from various firm characteristics (i.e. size, leverage, return on assets, book to market ratio, percent of closely held shares, and percent of foreign sales)
RB= reporting behaviour factor (the absolute value of accruals scaled by the absolute value of cash flows from operations) RE= reporting environment factor (the natural log of the number of analysts following the firm) IND= industry dummy variable ℇ= error term
Data and Variables
In examining the effect of board gender diversity on sustainability reporting quality we rely on a number of alternative measures of diversity. We also focus on the quality of sustainability reporting using a coding scale based on four thresholds, i.e. using a score of 0-4 to provide an indicator of the quality of information disclosed in these reports. The scores are: 0= if sustainability reports do not exist; 1= if sustainability reports exist; 2= if sustainability reports exist and the company has a sustainability committee affiliated with the board of directors; 3= if sustainability reports exist and assurance is provided by a non-audit firm); 4= if sustainability reports exist and are assured by one of the Big 4 or other audit firm. For the purpose of additional analysis, we also apply other measures of sustainability quality, i.e. we use ASSURANCE which is a dummy variable equal to 1 if sustainability reports are externally assured and 0 otherwise and COMMITTEE which is a dummy variable equal to 1 if a sustainability committee exists and 0 otherwise. 6 We measure gender diversity using five alternative measures to check the robustness of our findings. They are: the number of female directors on board (BODFEM), proportion of female directors on board (PRFEM), number of independent female directors on board (BODINDFEM), Blau (BLAU) and Shannon (SHANNON) indices of diversity. 7 We recognise the importance of controlling for corporate governance (Srinidhi et al., 2011; Zaman et al., 2011) in testing the effect of board gender diversity on sustainability 6 Our focus on reporting quality thus contrasts with Liao et al. (2015) who use a dummy measure of whether a firm discloses its participation in the greenhouse gas emission project. 7 We have calculated Shannon and Blau indices following Campbell and Minguez-Vera (2008). reporting quality. Prior literature suggests that larger boards are more likely to be diverse and have directors from different backgrounds, and that this in turn may lead to the company paying greater attention to sustainability issues (De Villiers et al., 2011) . We include board size (BODSIZE) measured by the total number of directors on board. Similarly, selection of a greater number of independent directors is associated with a reduction in agency costs, increased legitimacy and greater interest in sustainability (Arora and Dharwadkar, 2011) . We thus include board independence (BODIND) defined as the proportion of outside directors to the total number of directors on the board. The number of board meetings held in a year can affect the level of transparency and quality of the information disclosed as well as the effectiveness of board decision making (Laksmana, 2008; Liao et al., 2015) . We include number of board meetings (BODMEET) as another governance variable. 8 Sustainability reporting quality may be affected by some underlying reporting incentives and reporting behaviour factors. Unlike studies such as Ball et al. (2003) , Leuz et al. (2003) and Burgstahler et al. (2006) which focus on cross-country institutional differences as a driver of reporting incentives, Daske et al. (2013) investigate within-country reporting incentives based on a firm level approach. Following Daske et al. (2013: 498) , we construct three proxies to identify factors that determine firms' incentives for reporting and factors that reflect firms' actual behaviour. The first proxy is input based and captures firm characteristics affecting management reporting incentives (RI) . These are: firm size (natural log of total assets), profitability (return on assets), financial leverage (debt to total assets ratio), growth opportunities (book-to-market ratio), ownership concentration (percentage of closely-held shares), and internationalization (foreign sales over total sales). We use factor analysis to summarise the incentive effects from these firm characteristics and extract a single factor.
Factor analysis technique helps in constructing a single factor indicating the strength of a firm's reporting incentives from various firm characteristics (Daske et al., 2013 ). We then compute the level of a firm reporting incentive in year t as the rolling average of the raw factor scores over the year t to t-2. Higher values denote greater reporting incentives. We expect firms with bigger size, larger profit, larger financing needs, more growth opportunities, more concentrated ownership structure and greater internationalisation to be associated with higher sustainability reporting quality.
We also use output based proxies to capture the reporting behaviour of firms and their external reporting environment. We capture firm reporting behaviour (RB) using an accrualbased proxy for earnings quality. We measure firm reporting behaviour following Daske et al. (2013) as the absolute value of accruals scaled by the absolute value of cash flows from operations. We then compute the level of firm reporting behaviour in year t as the rolling average of the raw measures over the year t to t-2. We multiply the metric by -1 so that higher values denote less earning management and more transparent reporting. We also capture the external reporting environment (RE) using the number of analysts following the firm. We then compute the level of a firm's reporting environment in year t as the rolling average of the natural log of annual number of analysts (plus one) over the years t to t-2. Higher values denote more external pressures from analysts (Daske et al., 2013) . 9 Finally, we control for industry classification (IND) using the DataStream industry classification benchmark (ICB) level 1 industries (ten groups). Our study is based on an initial sample of all the companies listed in 2012 in the UK FTSE350. Elimination of companies with missing data reduces the sample size to 333 firms. The Global Reporting Initiative database is the main source for our dependent variable. We supplemented it with information extracted from the 2012 annual reports of the sample firms. We relied on annual reports for data on corporate governance variables and sourced data on financial variables from DataStream.
RESULTS AND ANALYSIS
Descriptive Statistics
Descriptive statistics for the variables used in the analysis are shown in Table 1 . We report the mean and distributional characteristics for each of the variables used in our analysis. Panel A shows the distribution of the dependent variable. It shows that 173 (51.95%) firms do not publish sustainability reports whereas 160 (48.04%) firms do. There are 51 firms (15.32%) that have their sustainability reports externally assured by a Big 4 or other audit firm. These firms may be considered higher quality in terms of sustainability reporting. Table 1 Panel B provides the descriptive statistics for the variables used in our model.
The mean sustainability quality score (SUSQUAL) is 1.114. We also find that 17.4% of our sample companies have their sustainability reports externally assured by either an audit firm or a non-audit firm and 36% have a separate committee with responsibility for sustainability reporting. With regard to board gender diversity, we find the number of female directors on boards (BODFEM) ranges from 0-5 with a mean of 1.435 while the mean value of independent female directors on boards (BODINDFEM) is 1.205. The percentage of female directors on boards (PRFEM) is 14.1%. This is higher than the 9.2% reported in Liao et al. (2015) 
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In terms of governance characteristics, we find the mean board size (BODSIZE) is 9.336. This is similar to Liao et al. (2015) who reported a mean of 9.0 directors. Independent directors (BODIND) account for 51% of board members which means that half of the board members are independent. Our finding is lower than the 54.5% mean reported by Liao et al. (2015) Table 1 Panel C reports mean values of key variables by industry. We find that the basic materials industry has the highest score for sustainability reporting quality followed by utilities, consumer goods, and oil and gas. The financials industry has the lowest score of 0.537. The basic materials industry also has the highest mean for ASSURANCE, i.e. 48% of firms within this category have their sustainability reports externally assured. This contrasts with the financial industry which has a mean of 1%. We also find that consumer goods industry has the highest mean of 0.625 for COMMITTEE, i.e. existence of a sustainability committee, whereas financials have the lowest mean of 0.21. With regard to board gender diversity, we find that the utilities industry has the highest mean for: proportion of female directors on boards (PRFEM=0.184), number of independent female directors on boards (BODINDFEM=1.714), Blau index (mean of 0.468) and Shannon index (mean of 0.295). UK companies seem to be more gender diverse when compared, for example, with Australian ASX300 companies. 10 Our descriptive statistics show that firms with more than one female director have the highest mean score for sustainability reporting quality (i.e. SUSQUAL=1.298), whereas firms with one female director have a mean of 1.026 and those with no female directors have a mean of 0.844. We also find that firms that have one female director (mean BODMEET=8.354) or more than one female director (mean BODMEET=8.344) on the board have more active boards than the ones with no female director (mean BODMEET=7.372) on the board, larger board size (mean BODSIZE=10.572) and highest proportion of independent directors on the board (mean BODIND=0.547) than firms without a female director.
[ Table 1 about here] Table 2 shows the correlation matrix for variables used in our analysis. We find that sustainability reporting quality (SUSQUAL) has a positive and significant association with gender diversity (BODFEM in Panel A and BODINDFEM in Panel B), board size (BODSIZE), board meetings (BODMEET), reporting incentive (RI), reporting behaviour (RB) and reporting environment (RE). 11 Overall, the correlations are consistent with the hypothesised relationship between board gender diversity and sustainability reporting quality. Table 2 shows no correlation above 0.5 among the variables of interest, therefore multicollinearity is not an issue.
[ Table 2 about here]
Empirical Tests and Findings
10 Chapple and Humphrey (2014) find only 52% of the 288 companies in their sample of ASX300 listed companies in 2011 had at least one female director. 11 We also run correlations using other measures of gender diversity i.e. PRFEM, BLAU, and SHANNON. The results, not tabulated, are generally consistent with those in Table 2. Table 3 shows the results for our hypotheses relating to the impact of gender diversity on sustainability reporting quality. The main regression model is run in parts. Panel A Table 3 shows the regressions for the full sample. Models 3.1-3.5 test the impact of gender diversity on sustainability reporting quality (SUSQUAL) using different measures of diversity. We use ordered-Probit specification for the analysis because the dependent variable (SUSQUAL) represents a 0-4 ascending scale variable. 12 Models 3.6-3.10 repeat the tests after dropping the correlated variable BODSIZE.
To test hypothesis 1 we use the number of female directors on boards (Model 3.1) and proportion of female directors on boards (Model 3.2). To test our second hypothesis we use number of independent female directors on boards (model 3.3). Models 3.4 and 3.5 test hypothesis 3 and use Blau and Shannon indices of diversity. Results show a marginal significant impact of gender diversity on sustainability reporting quality (Models 3.1 and 3.3) but this is largely affected by the correlated variable BODSIZE.
When we drop correlated variable board size, we find variables measuring gender diversity are significant and positive at the 1% level (Models 3.6 and 3.8). The coefficient of BODINDFEM (Model 3.3 and 3.8) is slightly higher than the coefficient for BODFEM (Model 3.1 and 3.6) suggesting that the effect of independent female directors on sustainability reporting quality is greater than that of female directors. Models 3.9 and 3.10 test hypothesis 3, i.e. the impact of Blau and Shannon indices of diversity on sustainability reporting quality.
We obtain similar results for both indices (both significant at 5% level) indicating a positive and significant impact on sustainability reporting quality. 13 Board size (BODSIZE) is positive 12 We note this contrasts with Liao et al. (2015) who use Probit analysis with their dependent variable as a dummy indicator for whether a firm disclosed participation in the carbon emission project. In our further analysis when we focus on sustainability assurance and on sustainability committee we use logit analysis. 13 Although as shown in Table 2 the magnitude of pairwise correlations among BODSIZE and other variables are not greater than 0.5, we identify that the correlation between BODFEM and BODSIZE is 0.486 and between BODINDFEM and BODSIZE is 0.465 which may be considered as relatively high. To alleviate this potential multicollinearity problem, we followed the method suggested by Choi et al. and significant in all models, and provides evidence of large boards affecting the quality of sustainability reporting. 14 We also find reporting incentives (RI) has a significant and positive association with sustainability reporting quality in all models, and reporting environment (RE) has a significant and positive association with sustainability reporting quality in most models. This is consistent with the idea that these proxies capture incentives for more transparent reporting. Their significant impact increases when we drop the correlated variable BODSIZE. Reporting behaviour (RB) is not significant in the regression models but industry sectors have a positive association with sustainability reporting quality. The association is significant for oil and gas, basic materials, industrials and consumer goods industries.
We divide the sample into small size firms and big size firms based on median 15 to check whether our results are impacted by the size factor. Splitting the sample into small and large sized firms assists in analysing the effect of gender on sustainability reporting quality beyond any size effect. In Table 3 Panel B we report the results for small firms (Models 3.11- [ Table 3 about here] (2008) by repeating the analysis after excluding correlated variables. We also use residuals obtained from regressing BODSIZE on BODFEM and BODINDFEM to replace the raw data of BODSIZE. Our findings (untabulated) are qualitatively similar to the original ones.
14 This is consistent with Liao et al. (2015) who find larger boards are associated with disclosure of a firm's participation in the carbon emission project. It is also consistent with De Villiers et al. (2011) who observe that larger boards are more likely to be diverse and include directors from different background and interests including corporate social responsibility. 15 We measure size using total assets.
Additional Analysis
In (untabulated) . Results show that gender diversity measured by BODFEM, BODINDFEM, BLAU and SHANNON indices have a significant and positive association with sustainability reporting quality. 19 We thus find additional support for our hypotheses that gender diverse boards have a positive significant association with sustainability reporting quality.
[ Table 4 about here]
We also use alternative measures of sustainability reporting quality, i.e. ASSURANCE and COMMITTEE, to assess the robustness of our findings. Both measures are dummy variables and thus we use a logit specification test. In the models reported in Table 5 we use 16 We follow Gelman and Park (2009) who argue that discretization can be beneficial in helping the communication of regression results. Although discretization can lead to some information loss, this can be reduced by choosing the cut-off points adaptively (O'Brien, 2004) . 17 Choosing cut-off points 7, 10, 14, and 21 enables us to estimate the optimum partition from the data (O'Brien, 2004) and reduce generated missing values. 18 The choice of an optimal cut-off point is determined from the training set. This is approached by trying more than one value and choosing that which in some sense gives the most satisfactory results. In practice, the search may be restricted to the central 80 or 90% of observations (which explains the existence of missing values). Moreover, we need to look at the Ns of subcategories and make sure they are not too small. If the Ns in some subcategories are too small, we might need to combine some adjacent categories because cut-off points that do not satisfactory differ from each other might be problematic. 19 We also divided BODSIZE into 25%, 50% and 75% quartiles. The results are consistent with those based on cut-off points used following O'Brien (2004) .
ASSURANCE as a measure of sustainability reporting quality. We find gender diversity measured using both the number of female directors on boards and number of independent female directors on boards has a positive and significant association with ASSURANCE, i.e. whether a company's sustainability report is externally assured (Table 5 ).
When we use COMMITTEE, the existence of sustainability committee, we find all our measures of gender diversity (i.e. BODFEM, PRFEM, BODINDFEM, BLAU and SHANNON) are significant and positive (see Table 6 ). Overall, the results are consistent with our main findings and provide additional support for the hypothesised relationship between board gender diversity and sustainability reporting quality. 20 [ Table 5 and 6 about here]
SUMMARY AND CONCLUSIONS
This paper examines the relationship between board gender diversity and sustainability reporting quality. It investigates whether gender diversity measured using five alternative measures (i.e. number of female directors on board, the proportion of female directors on board, number of independent female directors on board; and the Shannon and Blau indices of diversity) is associated with higher sustainability reporting quality. The paper also investigates if governance factors, i.e. board size, board meetings and board independence, are associated with sustainability reporting quality. Additionally, following Daske et al. (2013) we control for reporting incentives, reporting behaviour, and reporting environment which 20 As an additional test we also follow the portfolio approach adopted in Chapple and Humphrey (2014) and split our firms into three subsamples: firms with no female director; firms with one female director and firms with more than one female director. Chapple and Humphrey (2014) suggest that splitting a sample into portfolios helps in mitigating issues arising from omitted variables, heterogeneity, and simultaneous issues among variables. Our untabulated results are consistent with our main findings and support our hypothesis that board gender diversity affects sustainability reporting quality. The effect is most pronounced for the more than one female director subsample. may affect sustainability reporting. We proxy for sustainability reporting quality using a score system where the absence of sustainability reporting has the lowest score and sustainability reports that are independently assured by one of the Big 4 or other audit firm have the highest score.
Using a sample of all companies listed in 2012 in the UK FTSE350 and applying different empirical tests dealing with correlated variables, heterogeneity and omitted variables issues, and after controlling for corporate governance as well as firm incentives, firm behaviour and firm environment, we find that board gender diversity has a positive and significant association with sustainability reporting quality. Our analysis also shows that reporting incentives (RI) has a significant and positive association with sustainability reporting quality. Dividing the sample into small and large sized firms enables us to examine the impact of gender diversity beyond any size effects. We find all our board gender diversity measures are significant for the small sized sample whereas in the large sized sample all the gender diversity measures have a positive association with sustainability reporting quality although only BODFEM and BODINDFEM are significant. Additional tests dealing with board size correlated effects by applying categorisation of board size show that gender diversity has a significant and positive association with sustainability quality reporting in most models. Sensitivity tests using alternative measures of sustainability reporting quality (i.e. whether the report is externally assured and whether the company has a sustainability committee) are also consistent with our main findings.
Our paper has a few limitations. The findings are restricted to companies listed in 2012 in the UK FTSE350 and thus are relatively large, but do account for a significant proportion of companies based on market value. Since corporate governance and board gender diversity recommendations vary internationally, further research examining the effect of board gender diversity on the quality of reporting, including their impact on decisions relating to sustainability and assurance, in different institutional and regulatory contexts would make valuable contribution to the literature. Moreover, our paper focuses on the association between board gender diversity and sustainability reporting quality and not on causation.
Future research would benefit from a focus on the black box of governance (Turley and Zaman, 2007; Nielsen and Huse, 2010; Ben-Amar et al., 2013) and examining the process via which board diversity affects reporting quality and the costs and benefits of sustainability reporting (Simnett and Huggins, 2015) .
Overall, the analysis in our paper provides evidence of gender diverse boards having a positive significant association with sustainability reporting quality. This is consistent with the view that female representation on boards of directors affects the quality of corporate reporting. Our findings are underpinned by detailed testing of model specification and sensitivity analysis, including tests dealing with size confounding effects and correlation among variables. Our study has important implications for policy making. It provides evidence on the effect of the voluntary softer comply or explain approach (Adams, 2015) , as opposed to the mandatory quota used in many countries, towards encouraging board gender diversity on sustainability reporting quality. Our results contribute to the growing body of literature highlighting the importance of board diversity and governance when considering sustainability reporting and assurance issues at the firm level. SUSQUAL= sustainability report quality based on 0-4 scale [i.e. 0 = no existence of sustainability report; 1= if sustainability reports exist; 2= if sustainability reports exist and the company has a sustainability committee affiliated with the board of directors; 3= if sustainability reports exist and external assurance is provided by a non-audit firm; 4= if sustainability reports exist and external assurance provided by a Big4 or other audit firm]; ASSURANCE= takes the value of 1 in the case of sustainability being assured and 0 otherwise; COMMITTEE= takes the value of 1 in the case of existence of sustainability committee and 0 otherwise; BODFEM= number of female directors on board; PRFEM= proportion of female directors on board; BODINDFEM= number of independent female directors on board; SHANNON= Shannon index of diversity; BLAU= Blau index of diversity; BODSIZE= number of directors on board; BODIND= proportion of independent directors on board; BODMEET= number of board meetings; Reporting incentives (RI)= A single factor reflecting the strength of firm's reporting incentives from various firm's characteristics (i.e. size, leverage, return on assets, book to market ratio, percent of closely held shares, and percent of foreign sales); Reporting behaviour (RB)= the absolute value of accruals scaled by the absolute value of cash flows from operations; Reporting environment (RE)= the natural log of the number of analysts following the firm.
FEMALE=0 denotes firms with no females on the board; FEMALE=1 firms with one female director on the board;
FEMALE>1 firms with more than one female on the board. SUSQUAL= sustainability report quality based on 0-4 scale [i.e. 0 = no existence of sustainability report; 1= if sustainability reports exist; 2= if sustainability reports exist and the company has a sustainability committee affiliated with the board of directors; 3= if sustainability reports exist and external assurance is provided by a non-audit firm; 4= if sustainability reports exist and external assurance provided by a Big 4 or other audit firm]; BODSIZE= number of directors on board; BODIND= proportion of independent directors on board; BODMEET= number of board meetings; Reporting incentives (RI)= A single factor reflecting the strength of firm's reporting incentives from various firm's characteristics (i.e. size, leverage, return on assets, book to market ratio, percent of closely held shares, and percent of foreign sales); Reporting behaviour (RB)= the absolute value of accruals scaled by the absolute value of cash flows from operations; Reporting environment (RE)= the natural log of the number of analysts following the firm. SUSQUAL= sustainability report quality based on 0-4 score; BODFEM= number of female directors on board; BODINDFEM= number of independent female directors on board; BODSIZE= number of directors on board; BODIND= proportion of independent directors on board; BODMEET= number of board meetings; Reporting incentives (RI)= A single factor reflecting the strength of firm's reporting incentives from various firm's characteristics (i.e. size (total asset), leverage, return on assets, book to market ratio, percent of closely held shares, and percent of foreign sales); Reporting behaviour (RB)= the absolute value of accruals scaled by the absolute value of cash flows from operations; Reporting environment (RE)= the natural log of the number of analysts following the firm. 
Panel D: Number of Female Directors
